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mmm 

NaMependent glucose \,vmsvort%v{mJl)\±^)]/:n-7.-^%mt'hmm^% 

■e^Ds sGLT-1, m-iwibfix\^^o mm.(Dmsm'r:\±^\z %{M-2 t^m, 

'ho 
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o 

i^^^mb;fei^m^ (lA) 3^i±{iB) T-^^n§'fb^!^d^BtiiemTSS^5& 
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:tm^ imrjv^j]/T^y&^ imrMyyfju^ ^myju^-jm, imr 
;i/di^-;i/^{c:attS rT;i/^;i/j, r-r)V^=.)Vj, it^ MM'^ii'^ 
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Tjv^jmtbXit. x5^;i/^, 7>;p^ 

hXits ^^JVT^^^ x5^;l/T^7^^ 7'Dt:;i'T^7^ i^p<5";i'T^^ 

•rti\^:^=.)mmi^mf^MoimT)v^-)mtbxit^ y 

>^*s 1 Xli 2 \:X±.O^^Ml J; D Mm^tlT V^T J;V>^>i^;i/ 
j;V>7x;^5";i/«^;(jSWe)n§o ^Z.Xs ^>i;;i/«;Rtlf7 x;^;5^;i/^®Mil 
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$?*bV^o 5fe^'e*)s l-^(D7X^^A^'T^y;Wb$n"rv^§®*s^^bV^o ^t):j3 
^t^ 6'tii0^^i^^^::^i^bTV^S7JclS*S7^>>;^>f[;i^t^TV^§©^$f ^ bVNo 

t)f 6-0-^ h:3Eis/:3!3;i/4^-;i/-y5 - D -^7;H3 1:5 y i/;i/ST-2fe^o*^^^* bv^o 
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^feSf^bv^o 7jc^M^s 7•Dlf;^S^ -^vt- 

^>s;;^*;RtJ^^tt^^cD7xr:;l/^3^^$f*bv^o i:t)fc{ts 7jc^JE^> ;^^)vm 

R1~R5 T"^^ bTtis ^mm 1 iJP ^ 6 ©faaT;!/:^^;!/^ j^^it 1 fy> 

7^y*ii^s p«h^^>^s If-^PSs 7*n-^n;i/^, xf--;i/^ 

bVNo ^om^. 'J>^ < h*) R3 )?)S±iB0$f * bV^SO^/^■rtl5b^•t^a5?>0^^^j; 
^ bV^o Rl-RS CD^ t>©--o:;J^±IB©^?* bV>^®V^-rn*^T-*^Ji^s 

1, R2> R4;Rt/^R5cDlNl'n3iP-05&J7\Dy7«"efe§*>3^ttRl,R2,R42S^t;fR5*f 
mXlt&^y}^^-)^^'^^^(OpntV\^^o Rls R2s R4 :at>* R5 ©vN-fn>{p- 
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Xs -m.^ (lA) X{i(lB) YifihVyMP^^^J^ym'^^^^m 
-^5^ (lA) XtidB) ^Cj5V^•rs YAShI;7;^:t0^5';l/»t^D^ nd^ 
Xn -j^^ (lA) X{±(1B) ti5V>-ts Ydi>';7;i/;rDp<5";i/^-cfeDs nd^ 

Xs (lA) Xli(lB) ^Ij3V^Ts h ij 7;^3^D^f•^a•?!fe nif 

X> (lA) XiidB) iZ^\,^X. Y3bShU7;i/;tPp<^;i/^T-fet)s 

Xs -ISt^ (1A) XJidB) {c:feV^Ts Yd* h ij :7;i/;2}-D^^;i/^T$> ii*^ 

Xn (lA) X{i(lB) fc:fel^T. Y;{)^> U 7;l/^Dp<5";i/^T^ n^^ 

Xs -j^^ (lA) Xtt(lB) iz^h^X. Yt^hVyMD^^jmx;^^}, 
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(lA) X{i(lB) tC^5V^Ts Xd^s /?-D-i5^;i/n If (^O 

Xs -^5^ (lA) x{i(iB) {c^jv^Ts Yi^^mmi--3(DimTjv^jmy.it 
^jv&:^itmmi^oy i^;i/S-e^ Ds ri,R2,r4 22:t/ oi^^tna^—Dt^^^u 

y y^T-fe^A^Xtt Rl,R2,E4^tJ^R5 *s±-C7jc^j^^l?fe ??s R3 tmBT)]/^))/ 
Xs -^5!:; (lA) Xii(lB) IZ^\,^X. YP^^)]^mx^^. niflX^^s X 

Xs -1^^ (lA) Xtt(lB) {3:fc*V^Ts YP?i^jm-C^\). nt^ll!;^^). X 
p/3 -D-^Vl/ri f ^ y ^>;i/S ( C 2 6 2 0 (DTJlij J ^ ;i/Ss M 
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iit/^>yV;i/S^^ji(f tis^t? l%h< ItW-^cD 

Xs -a^^ (lA) X{i(lB) lci5V>Ts Y^)Mf■;l/^T'fe^)^ nd^*l"efeDs X 

3i)5/5-D-^;i/=i }^^yi^)m (z(Dmt^mWi.2tf'^ 2 O0T;b*y >f ffiM 

Xs (lA) XtidB) ^3^5V^T^ Y3?^p<^;^»afe§V^(d: h U 7;^:tD^f• 
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^2 O0r;l/*/^;^S^ imy}i^^^^>:^}^^^-)^^ 'm^y^J^)^^is*h 
i^imw,^. V7°Di^;i/^> r^;l/^;^*3l^i:7x-;l/aT•$>D^ R1,R2,R4,R 

4- ((4-^^;i/^;t7x-;i/) -5- ( b U 7;V7{-d^^;v) -1H- 

4- ((4-a^^;i/^^7xn;v) -5- ( h U 7;i<':to^^;i/) -IH- 

4- ((4-rDt:;i'^:t7xn;i/) -5 - ( h U 7;i/;^D^^;i/) -IH 

4- ((4->r V7"Dfc:;i/^;r7x-;i/) - 5- ( h U7;i/;rP;<^;i/) 

4- ((4-p<^;i/7xn;i/) -5- {Y^)yMn^^)]/) -iH-tr^v^ 

3 - 0 -/5 -D -i^>r3 y >> H ; 
4- ((4-j:.^;1/7x-;1/) -5 - (b U7;i/:;rp^f-;i/) -lH-if^\; 

-;i/-3-0-/?-D-^;i/3h-^yiy K ; 

4- ((4-7*Dlf;i/7xr:;i/) -5- ( h U 7;V;tD^5^;i/) -1H-1^5 

V-;^- 3 - o -/? -D -^>n t:^ y F ; 

4- ((4— rv7"Dt:;i/7x:i;v) -5- ( h U7;i/:tDpi^;v) -IH 

- b° ^ 3 - 0 - /? - D - 1: ^ y :^ F ; 

4- ((4-tr:i;i/7xr.;i/) -5- ( h 'J 7;i/:rD;^^;i/) -iH-t:^^;^ 

-;i/-3-o-/5-D-^>i3t:-7y^y F ; 
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4_ ((4_x5^-;i/7xn;i/) - 5 - ( h U 7;V:rD^^;i/) -lH-t:-7 

4- ((4-p<^;i/f-^7x-;i/) -5- (h';7;i/:tD^^;i') -IH- 

^ 3 - 0 - /9 -D - 1:^ y K ; 
4- ((4-x^;i/^;2|-7x-;i/) x5^;p) -5- ( h U 7;i';tP^^;i/) -IH- 

4_ ((4-rDt:;i/^;t7xn;i/) -5- ( h U 7;^:tn7<5^;i/) -IH 

4_ ((4-^ V7°pt:;i/^:t7x2n;i/) x^;i/) - 5- ( h U 7;i/:tD^^;v) 

-iH-t:^ 3-0-/9-D - t:^ 7 k ; 

4_ ((3-p<f-;i/^:t7xn;i/) -5- ( h U 7;V:tn^^;i/) -IH-lf 

^y-;i/-3-o-/5-D-^7;v=it:^7>> K ; 

4_ ((3-x^;i/f-:t7x-;u) -5- {h V 7Mi:i?^^JV) -IH-tr 

5^/-;i/-3-0-/?-D-^;v:3t:^7^> ; 

4_ ((3-rPlf;i/^:t7x-;i/) a^^;V) -5 - ( h U7;i/:;rDp<f-;b) -IH- 
l:f^^/~;i/-3-0-/?-D-i?'>3i^^7i^ K ; 

4_ ((3-^ v7'Pf;V5^:t7x-;i/) x^;i/) -5 - ( h U 7;i/;tDp<f-;i/) - 

iH-t:5V-;v-3-o-y5-D-^:7';vni^^7i^ K ; 

4' - ((4' -p<5^;i'^;t7xx;i/) -5' - h 'j7;i/;rn7<f-;i/-3 

» _o- (6-o-*;i/'i<^ h^t^-/3-J)-^)v:2\:^^yt/j]y) -iH-tr5^7-;i/; 

4' - ((4' -x^;i/7x-;b) p<5^;V) -5' - ( h 7;i/:;rop<5^;i/) -3 

» _o- (6-o-*;v*V h:3pi/-/?-D-^;i/3i^-7 7S/;i') -iH-b:^^/-;i/ ; 

4' _ ((4' -^^;i/^:t7xn;i/) -5' - VVyjV^tt^^JV-S 

' -0- (2,3,4,6-0-5^ h^T-fef-;i/-/5-D-^;i/3t:'77i/;i/) -IH-lf^V- 
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4' - ((4' -x5^;i/7xn;v) -5' - ( h U 7;i/:^D^5";i/) -3 

' -0- ((2,3,4,6-0-r h^T-te^;v-/?-D-e^;vi3t:5yi/;v) -m-\^^'J 

4-[(4- h U 7;i/:t o ^ h :3pe/7 xn;i/)pi 5^;i/]-5- h U yMvi p< ^)\/-\Yir\^=7 

4'-[(4'-h U7;V;rp^ >=^i^7xzi;v)p«^;i/] -5'- h U7;i/:tDp{f-;v -IH- 
t:^^/-;i/-3'-0- (2,3,4,6-0-7^ h^T-fe^;V) -/?-D-^>:3f^y^' 

4'-[(4'-h U7;i/;rDXh^i^7x:::;i/)p<^;i/] -5'- b U 7;i/:tn^5';i/-lH-lf 
^V^-;i/ -3'-0- (6-*;i/>i^^ -/3-D-^;i/3t:^7^>h* ; 

4- [(4-x5^;i/7x-;v) 5- h 'J 7;i/;tP^^;p 

4' - [(4-j^f-;i/7xii;i/) -1' -^yi^)]/-S' -v^)yMu 

-iH-t:^^/-;p-3' -o- (2,3,4,6-7^ h^T-fe^;W -/?-D- 

4' - [( 4 -x^;V7 xr:;i/) -1' -Y^)yMu 

^5^;v-lH-t'^V 3' -0- (6-:ib;i/;J^V h^S^) -y5-D-i?>=i 

4- [(4- ji^;i/7 X -1- [(4-p< h^i/7xn;i/) p<^;i/ 

] - 5 - h u 7;i/:t p ^ IH- tr ^ z-o-0-Ti-ir)VD\^=f^ 

4' - [(4- x^;i/7x-;i/) p<^;i'] -1' -[ (4-^ h:af-i/7x-;i/) ^ 
-5' - -lH-b-^y-;i/-3' -0- (2,3,4,6- 

4' - [(4- xf-;U7xr.;i/) -1' -[ (4 -p< h:^^>'7x-;i/) ^ 

12 
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4- [(4- aif-;i/7xr.;v) -l-7x-;i/- 5 - h U 7;i/^D^5=-;i/ 

-m-\f^'J— 3-0-0 -D-^j^^^^^^>^ ; 
4' - [(4- xf-;V'7x-;v) -l' -7x:i;v-5' -hU7;i/:tn 
-iH-t:7\;-;i/-3' -o- (2,3,4,6-7^ h7T"fe5^;v) -^-d- 

4' _ ((3-7;i/:tD-4-^f-;v7x-;i/) -V ->fvrDt!;i/-5' - 

4> _ ((2-7;v:tD-4-^ h=^ri/7xii;i/) -1' -^vratvv-S' 

_^^;i,_lH-tr^^7~;i/-3' -0- (6-:^7;i/'K>< h^i') -/?-D-^;i/rrt^ 

^7i^K ; 

4' - ((2-7;i/;rD-4-^f-;i/7x:i;p) ^■^;^) -r ->f v7-Ptf;i/-5' - 
p<5^;i/-iH-t:^y-;i/-3' -0- (6-^;i/4^>< h=¥^» -/?-D-^>:3b-7 

4' - ((2-7;V:tD-4-x5^;i/7x-;i/) -r -^V7°Pt>-5' - 

^^)\y-m-}^^'J-J\y-3' -0- (6-:j!7;i/?Jfp< h^^") -/?-D-i5^;bnlf7 
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4' _ ((3-7;i/:tP-4-x5^;V7xr.;i/) -1' V7°P bVl/-5' - 

4' - ((4-xf--;v7xii;i/) -1' f V7'Ptf;i'-5' 

4' - ((2-7;v;tD-4-xf-^;v7x-;v) -r — f v7'Dif;i/-5' 

-^5^;i/-lH-h'^y-;i/-3' -0- (6-5b;P4^p< b=Jf-i^) -y5-D-^7;i/:3t: 

4' - ((3-7;i/^n-4-xf--;i/7xn;i/) -r ->f V7'Dfc:;i/-5' 
-^^;i/-lH-t:7V^-;i/-3' -o- (6-*;i/>}^^ h=3f->» -/(?-D-^;vpt: 

4' - ((4- (i-T'Difii;!/) 7x-;i/) -1' f V7'Dhr;i'-5' 
^;i/-lH-tf^\;-;v-3' -0- (e-*;!/?^^^ h=^^^) -/?-D-^;vrjt:^y 

4' - ((3-7;i/;rD-4- 7:c-)v) -r — Yvrnt: 

;i/-5' -^f-;i/-lH-lf^V^-;i/-3' -0- (6-:3f3;i/5ttp< h:3pi/) -/?-D- 

4' - ((2-7;P;?|-n-4- (1-7*d t!:^;i/) 7x:n;i/) -1' ->f V7"Dt: 

;i/-5' -p<^;i/-lH-t:^V-;V-3' -O- (6-:^j;V'J^"^ h^i^) -/?-D- 

4_ ((3-7;i/:tP-4-7< h^->7x-;i/) -1-^ V7"P ti°;i/-5-^^ 

m_ >;_;i,_3_o- ^ -D- If ^ y H ; 
4_ ((3-7;i/;tP-4-^^;i/7x::i;i/) p<5^;i/) -1— f Vrp bVl/-5-p<5';i/ 
- IH- b*^ ^/-;v-3-0- /? -D- ^JVu ; 
4- ((2-7;i/;rP-4-p< h^^>7xj:i;v) -1— T V7°Pb>-5-p<^ 
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;i/-iH-t:5y-;i/-3-o-y9-D-^'>:3t:^ys/K ; 

- iH- \;-;i/-3-o- /? -D- ^;i/=3 y ^> K ; 

4- ((2-7;i/:tD-4-x^;i/7xn;i/) -i->f v7Pt!;v-5-^f-;v 

- IH- ^;-;i/-3-o- /? -D- ^;v=3 y ; 

4- ((3-7;i/;rp-4-xf-;i/7:c-;i/) y^;v) -i— f v7Pt:;v-5-7<f-;i/ 

-IH- 1^^ y-;i/-3-0- /?-D-^7;i/Zi 1^^ 7 K ; 

4_ ((4-a:^-;V7x:n;i/) y^;i/) -l->f VT'P t:;P-5-^^;V-lH-lf^ 

;i/-3-o-;5-D-^;i/3t!^7i/ K ; 
4- ((2-7;V;^-D-4-xf-:i;i/7xn;i/) -1-^ VT^D tr;v-5-;<5" 

;i/-lH-t:^^y-;V-3-0-/?-D-i^>=ib'^7S/K ; 

4- ((3-7;i/:tD-4-x5"-;V7 3irL;i/) -i->r VT'n b^;b-5-^^ 
;i/-lH- 1^^ v-;i/-3-o- (3 -D- b'^ 7 h' ; 

4_ ((4-(i-rDt:-;v)7x-;i/) -i-^ V7•pt^;l/-5-^^;^- 
lH-t:^v"-;l/-3-o-/?-D-^;vr3b^7^^ F ; 
4_ ((3-7;i/;tP-4-(l--7-Dtr-;i/)7xr:;p) ^f-;)/) -1-^ vrp t!;i/- 

5- p<^;i/-lH-b^\;-;i/-3-o-y5-D-^;i/r3t:-7 7i/ K ; 

4_ ((2-7;i/:tP-4-(i-7'pt:-;i/)7xx;i/) -i— r vrpt:;)/- 
5-^ ^;i^-lH- h'^ v^-;i/-3-o- /? -D- b^ 7 F ; 
4_ ((4_p<^;bf-:t7xn;v) -5 - ( h u 7;i/:t p^^;i/) -IH- 

b^ y 3-^;u-/5-D - ^>r3 1:^ 7 F "i? p - ^ r >x F ; 

4- ((4-x^;i/5';r7x-;i/) 7f-;i/) -5 - ( F U 7;V;^py -IH- 
l^-^y>_;i,_3_>,';i,_/j-D-^7;i/nh'^7iy F'i^p - ^;^r$/;y F ; 
4- ((4-7'Pt^;i/^7|-7xx;i.) -5- ( F V 7;V;rP7^;i/) -IH 

-ti'^y-;i/-3-'f;i/-/?-D-^>3b'^7i^ F'^P-'i'^TSyiy F ; 
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4- ((4— r V7'Db>5^;t7x-;i/) -5 - {V^)yMu^^)l) 

4- ((4-p<5^;i/7x:i;i/) -5- (h';7;v;ro^f-;v) -iH-f^^/ 
4- ((4-x^;i/7x:i;v) -5- (b';7;i';rn^5";i/) -lH-t:5^/ 

4- ((4-7°PhVl/7x-;i/) p<f-;i/) -5- (h'J7;i':tP^5=-;V) -IH-f^ 

4_ ((4--Y V7°Pt:;i/7x-;i/) -5 - ( h ';7;i//j-D^^;i/) -ih 

4_ ((4-if-;V7x::i;i/) -5- ( h 'J 7;i/^D;<f-;i/) -lH-fc:57 

4- ((4-x^^;i/7xn;i/) - 5- ( h U 7;i/;tD^f-;^) -IH-t:^ 

4- ((4-p<^;i/^;r7x-;i/) -5 - ( h U 7;V:r|-d^5^;v) -1H- 

4- ((4-3i5^;i/5^:2|-7x-;p) -5 - ( h U 7;i/:tD^5^;i/) -IH- 

i^^^;-;v-3-^;v-/?-D-^;v3fcr^y^>Ke7P-y^T^/^)/ K ; 

4- ((4-7'Pt:;i/^:t7x:r;i/) xf-;i/) -5- ( h U 7;i/;tPp<^;i/) -IH 

;i/-3-'f;i/-/5-D-!J^;i/pt:^yi/ K'^p-y^'rj^y K ; 
4- ((4-'f V7°pt:;i/5^:t7x-;i/) x5^;v) -5- ( h y 7;i/:tD^5^;i/) 

-lH-t^^V-;i/-3->f;i/-y5-D-y;i/nlf-7ye^ Ke7P-^v;J7T^'j/ ; 
4- ((3-p<f-;i/f-;r7xzi;i/) x^;^) -5 - ( h 'J 7;i/:tP^f-;i') -IH-lf 

4- ((3-x^;i/5^7l-7xn;V) x5^;^) -5 - ( h U7;i/:tPp^^;i<') -IH-h' 
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4_ ((3-7*0 t:;i/^:t7x-;i/) -5- ( b U 7;v:tD^^;i/) -IH- 
4_ ((3->f v7'Di^;i/^:t7xii;i/) x^;v) - 5~ ( h u - 

4_ ((4-;^^;^^:^7x-;i/) - 5- ( h U 7;i':tP^f-;i' 

) -iH-i:^^y-;v-3--f;i/-/?-D-^;v:3t:^yi>p;t^-h 

4_ ((4-p<^;i/^:t7xn;v) -5- ( b U 7;i/5rPp<^;V 

) -iH-t:^ >>v- 3 - ^ /? - D - ^;i/p t;^ y p ^tn— h o 
4- ((4-^^;i/^^7x-;v) -5- ( hU7;i/:^p;><f-;i/) -IH 

4-((4-x^;i'7xr:;i/)^^;i/) -5-( h U 7;V:tD>i^;V) -lH-l^^^;^-;V-3- 

■i" -D-^;v:3 1: ^ y F ^i? p - y ^ TS/ ; 

4- [(4- xf-;i/7x-;V) -i-^>i^;i/-5--by7;i/:top< 

^)v-m- 1:^ 3 - o - /5 -d y h ; 

4' - [(4' - x^;v7x-;i/) -1' -^>s^;i/-5' -h'j7;i/ 

:tP^f-;V-lH-t!^y-;V-3' -0- {Q-tiM^?^V^i^) 
4- [(4-ji^;V7xx;i/) -1- [(4-^ h:3pi/7xii;v) 

- 5 - h u 7;i/2r- P ^ 5";!/- IH- 7 3 - 0 - /5 - D - 7 y s/ 

4' - [(4-xf-;v7x-;i/) -1' - [(4' -p< h:3ps/7xx;i/) p( 

-5' - h U7;i/^Pp<5^;i/-lH-t:7V-;i'-3' -o- (6-:^7;i'^ 
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4- [(4-xf-;i/7x-;i/) -i-7x-;v-5- hU7;v:zl-n^f-;v 
Dp<f-;v-iH-t!7v-;i'-3' -0- (6-*;v^"p< h=^i>') -/?-D-^;v 

4-[(3-7;i/^P-4-p< hdr^y7x-;i/)p<5^;H-WV7°PbVl'-5-^f-;i' - 

4' -[ (3' -7;v:tD-4' hdf>>7x-;i/) V7°D t:;w5'-p< 

^;^_iH-t:^^7-;i/-3'-o- (6-:;b;v>i?p< b^e^) -/9-D-i^;v3 tr^y ^> 

4-[ (2-7;i/:tD-4-^ h^S^7xn;p) W V7-Dl^;v-5-^^;i/-l 

H-t^^V-;v-3-o-/?-D-y;vrJt:^ys/h' ; 

4'- [(2-7;v;rp-4-^ h:^rS^7xn;i/) -1' — f vrn tr;i/-5' - 

p(^;i/-iH-if^y-;i/-3' -0- (e-*;!/*"^ -/?-D-^;i/:3t:^ 

4-[ (3-7;i/;rp-4-^^;v:7x-;v) W V7°p t:;i/-5-p<5";i/-lH 

_t:^y-;i,-3-o-/5-D-y;v=ii^^>'i/l< ;Sr5 

4'-[ (3'-7;i'^p-4'-^^;^7xn;v) V7"p t:;w5'-p<^;v-iH 
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/H3 




4-[ (4-3.5^;V7xr:;i.) vrPt:;^-5'-^f-;^-lH-t:^^/- 
;^-3-0-/?-D-^>=It^^^^> ^'o 

^mo^^^^j-mma^ (ia) xi^dB) ®«?^^©^JJibT. ^j^i^. x 
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O 




OH 



(4) 



CH3 



+ 






CH, 



CH 20% KOHaq 



HO 



OH 



OH 



(6) 



i^mMOih^ (2) -e^^ti^^b^lis mXU. l,2-s;t KP-4- [(4- 
(4) (J. Med. Chem 1996, 39, 3920-3928 l::f3^®:&^-eiim) J: 2,3,4, 
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j:^;i/7 3.-;i/) >^^}Vl -5- ( h -3R-\^^'J-)l-^-t> 
(7) (J. Med. Che)nl996, 39, 3920-3928 {CHB«®?&^Tiii^) 2,3,4- hU- 

(15) ■t-^^n§.{b^t)(is U2-i^^ Kd-4- [(4 
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tt^^ti^-^^^o {iDomm^^Mm'tmumhrzCDibiZs 2,3, 
-oliMu 7^h^-o-T-b^;n4'^<*^ (13) ^>:v^T7X^<b*U'i7AzK^^t 

{Bi^M-r c: i:: J: ^ ( 14 ) § ^ ^ 3?)^^ ta5l5 § o ^ tife ( 14) © 1 Wc^3£l- ^ 
D D ^ ^ ^ «fc ^ (15 ) ^ ^ ^ ^^"^ ^ ^ « 
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h K7$^>T-gH^^"fr^Ci:tcJ;!9s l,2-5;h K0-4-[(3-7;i/:tP-4-p< 

7 3:^;i/)^^;i/]-5-p<f-;v-3H-t:^^/-;i'-3-;t>(l7)tlll.c:i:*^"e§§o 
v^-es ^M-Sii&J-ct 2,3,4,6-x h t:^ y 2: if 5 

o (19)0-^>i?;i/^^aS^7jc^llfflMT> 20%Pd(0H)2 -C««bT(20) J: bts 
^fev>-t (20)© 6 -ffciK^Sl:: II U >if ^ d dj^^^ c ^ t «t 

!9(21)^t#Sq:i:3?p'-e'tSo 



23 



wo 02/36602 



PCT/JPOl/09555 



0^ 




HO'"Y"'OH 



OH (21) 
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-;V)pi ;i/]-5-^ f-;w3H-f7 ^;^-;i/-3-:r >(23)<£^#S t §0 ^^V^7! 
^ ^mm^^^-^r 2,3,4,6-0-7^ h^7''fe5^;V-a-D-y;V3lf^7^>;v7"D'7>f 

K t: ^ ^/-;v±®zK^S^S;iS^ T (24) ^m. ^v^T t: ^ \;-;i/© l 
2>C!ii::?^-e^^o (25)©T-fe^;i/«^*^lN LiOH-em^MbT(26)i:U 
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^ ij^A^^i^^i^mf^n. Ti^mtiyxmrnis m^2ti>^2O0y 

:*:^0^®-^^ (lA) X(*(1B) xmMi\c^^^t^i^O)MM^^hn^m^s 

. ^x>^, U>::i'@gs ^M^s Tl/^>^s 7t;1/^. MS^s ha^^, 
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T{±s -is^ (lA) x(±(iB) (Dih^t'm-^m^tdtu^ttmmmbtr^m 
:^mm<D-'^^ (lA) xi*(iB) '^^s^M^\j-^^it'^(D^m^. m^m. 

^mi ^m\s n^ni 5ti*m*^ij^^f§jt)p^m ^mzx^^m^m. 

^ T^lfrrfA^ h^>ff>hs -if^^^X S/x^y^s h KD^S^rDt:;!/-^;!/ 
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mm 

4- ((4-^^;Vf-:r:7i:r:;i/) -5- (hU7;V:^D^5";b) -IH- 

4,_ ((4'-^f-;vf-:t7x-;i/) -5'- ( h -i 

Ij.t^^N;_;i,_3'_o- (2, 3, 4, 6 - 0-5" h^T-fe^;!/) -/?-D-^ 

l,2-yt:KP-4- ((4-p<f-;i/^7i-7x-;v) -5 - (hU7;V:^D 

-3H-t:^\;— ;v-3-:t>519iDg{1.80iiiinol) (J. Med. Chem 1996, 39, 

mo-zm Ktm(D:^mxmm)s 2, s, 4, 6-o-x^^T^2^;v-a- 

^;i/T>^::^^A 112mg(0.36iMolK j^^:^ U 1.244g(9.0iiHnol)i::7K O.lmL 

^ D D A M :&ip;?.s mux 21 ^^if # bfeo s^sM7^^ 1 0 %mm 

29 



wo 02/36602 



PCT/JPOl/09555 



(V/V)) CiD»U 4'-( (4'-^^;v**7x^;i.) ^^;v)-5'- (VU 
7;W;^P^^;V) -lH-H5y-;V-3'-0- (2, 3, 4, 6-0-rh5T* 
^)),) _^-D-i';i/3K9/-> Kffi?S^ea«tl8T0mg(1.41iiol)S»fe. 
■H-NME (300HH^. DMSO-<f«) ff: 1.92(3H. s). 2.03(3B, s), 2.05(3H. 2.10 
(3H, s), 2.45(3H, s). 3.74(2H. s). 4.21(1H, dd, J=2.4, 12.6!b). 4.28(1H, 
dd. J=4.2. 12.6Ib), 5.19-5.28(4H. 5.41(ffl. d, J=6.3Hz), 7.09(2H. d, 
J=8.1te), 7.16(2H, d. J=8.1to). ESI-MSC/.) :619[(M«I)']. 617[(M)-] 
IS2 

4_ ((4-/?;i.^*7x^;v) -5- (bU7;v*P^^;v) -IH- 
4._ ((4.-^5f.;vf-*7xr.;v) -5'- ( h U 7;u*o^*;v) -1 

H.V.9y_;V_3'-0- (2. 3, 4, h5T*^;W) -/J-D-i^ 

jl/3e5y-> Hffl«i)«fe*'f^l'804mg(1.30«iol)%^*^-.'l'6niL CSWU 

m 10%«-CpH7CIB!lbfea 2 4Kia«#bfe.«flBU&SSS«Sy 

^,5A^PV hi^97^- (*DD*;i-A : ^i'y-;i'=10 : 1<V/V)) CiOS 

Ku 4- ((4-^^;^^*7x:=;^) -5- (^>)7Mv,^^m 

-IH- f 5 3 - O - ^ - D - ^•Jl'::' K 5 / -> fiSMS 321m g (0.71. 

.H-m (300H1Z, DMSO-d« 5: 2.43(31t. s). 3.15-3.25(ffl, .). 4.39(1H, dd, 
J=5.3. 12.0te). 3.67(1H. d. J=12.0). 3.75(2H, s), 4.92(1H. ir-s), 5.04( 
IH. br-s), 5.12(1H, br-s), 7.12(2H. d, J=8.71te), 7.16(2H, d, J=8.7H.). E 
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SI-MS(m/z):449[(M-H)-] 

mmm2. 

4-((4-xf-;i/7:r-;i/)^^;v) -5-(hU7;i/:tD^^;i/) -iH-t:^\;-;w3--f 
;v-3'-f ;v-2, 3,4-0- h u^>^^;v-/9-D-^;v:3 1:^ ^ e7p^>- ho-^^ 

(SIGMA) 199iiig (0.359iibdo1K l,2-e^tKD-4- ((4-:n^;V7i-;i/ 
) -5 - (b';7;V;tD^5^;i') -3H-t:^^/-;i/-3-:^>99mg (0.36 

Tirnol) (J. Med. Chem 1996, 39, 3920-3928 {3BB«0:^^-e^M)s hU^x- 
;i/4^X7^> 109iBg (0.416iBinol)^^iiiTHF (^^^J^^) OMKmmhJi^^ 
T> T'Jt^ii)]^^->B^^=^^^^ 40Xh;V^>^ O.lSml (0.40iinol)^iD;iT 1. 

y^^^jL^j], : ^^-b->=l : 10-1 : 5)l;:<fct))im Mffi^l-ISbTs 
;i/ 4'-[(4'-x^;i/7x-;i/)p<5^;v]-5'-(hU7;i/;tD^5=-;^) -lH-if^^/-;i/ 
-3'-f ;i/-2, 3,4-0- h »; ^yt^JW/B-d-^Jl^-ri -7 ^ ^7 D b 
127iDg (0.157nimol) ^Wco 

^H-NMR (306mHz, DMSO-^/ff) <5 : 1.12 (3H, t, J=7.8Hz), 2.50 (2H, q, J=7.8H 
z), 3.64-3.86 (4H, m), 3.90-4.02 (IH, m), 4.05-4.20 (IH, m), 4.40-4.58 ( 
3H, n), 4.65-4.82 ( 3H, m), 5.10 (IH, d, J=12.1Hz), 5.15(1H, d, J=12.1Hz) 
, 5.20-5.30 (IH, br), 6.90-7.35 (24H, m) 
xa2 

4-((4-x5=-;v7xn;v)p<^;v)-5-( h U 7;v:tnp<^;i/) -lH-b'7y-;v-3-^ 
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4'-[(4'-:t^;V7x-;p)p<^;i/]-5'-(bU7;V:tPp<^;V) -IH-t! 
5^^_;l^-3'-^;V-2,3,4-o-^ U^>i;;i/-/3-D-^^;V3^^>"i7n^s-h IZZmg 

-i^^ (50% wet^ Aldrich) 204iBg#STs m®7j<«SIS^TT' 8 BtP^^ ^^-e 

(4:1) lOOffll ii?S^Mffi^@Ufeo @#:^Mg7jc{c»$-^^-s SepPack 
ij^h (7K:^^>'-;^=1: 0-0:1) >'n*;^S40''COTT«ME^ 
HbTs 4-[(4-Ji5^;i/7xr:;i/)^^;v]-5-(bU7;i':tn^5";V) -IH-b'^^i- 

22ing (O.OBOimol) ^#fco 
^H-NMR (300MHz, Ml^dS) 6 : 1.19 (3H, t, J=7.5Hz), 2.58 (2H, q, J=7.5H 
z), 3.35-3.51 (2H, m), 3.52-3.65 (IH, m), 3.70-3.90 (3H, m), 5.00-5.20 ( 
IH, br), 7.06 (2H, d, J=8.4Hz), 7.09 (2H, d, J=8.4Hz) ESI-MS(m/z) 445[(M 
-H)*], 447[(M+H)*3 

4' _ [(4' _ x^;i,.7ir:;p) -1' -^>>:^;i/-5' -h'j7;i/ 

xai 

4- [(4-j^5^;v7x-;v) - 5- h U7;^:^pp^^;^-3-o-t- 
7^;^i^p< u ;i'-iH- }^^'J-)iy (D^m 

1,2-S^li Kp-4- [(4-x^;i/7x-;v) ^9";^) -5- h U7;i/;tP^ 
5^;V-3H-lf^V*-;V-3-;t>4.76g(17.6iiimol) (J. Med. Chem 1996, 39, 3 
920-3928 lc|B«©^^^t»)s^ ^^V-;i/1.57g (23.1iiiiDol)^i;^f-;i/>i^;V 
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A:p^ H20fflll3^^U i->r^)VV^^)\^'yV)]y^ti^^ b*2.98g (19.8iinnol) 

m^xum 30 mnvtzo tk loomi ^m^x. mm:^^)\y-^^^> ( 2 : 

»H-Nm(300MHz. CDCI3) 6 : 0.21 (6H, s), 0.93 {9H, s), 1.19 (3H, t, J=7 
.6 Hz), 2.59 (2H. q, J= 7.6Hz), 3.74 (2H, s), 7.09 (4H. pseudo ABq) ESI 
-MS{ni/z) 269 [(M-TBS) ] 

S-0-i-^^)\,P>(^^)]yiy U )]/ - IH- If 7 V^-;i/ ©-^^ 

4- [(4-x^;V7:iiri;i/) -5-h0 7;V:^D^^;i/-3-O-t 

-y^f-;Vi^p<^;V^>U;V-lH-l^^V^->'^ 0.39g (l.OmmolK hU7x:n;i/5lsy^ 
7^>0.30g (l.limolK ^yV)]yT)Vzi-)VOA^l (1.4iinnol)^«7^ h 7t: 

b*P7^>2.onii ic^5?j^u ^a-em^Uifeo Tys^*;v4-^>mi^x^;KD 40% 

h;Vx>^g^gO.5Oml(l.lmmol)^«0o< ^)hSn;tfco 20m ^i«l&bT^=3p1^> 

|^^x^;i//^:3F-b-»-?^MMbTge^tl0.40g(0.83imol)^t#feo (83%) 
iH-NMR(300MHz, CDCI3) 6 : 0.22 (6H, s), 0.92 (9H, s), 1.20 (3H, t, J=7 
.5 Hz), 2.59 (2H, q, J= 7.5Hz), 3.74 (2H, s), 5.19 (2H, s), 7.06 (4H, ps 
eudo ABq), 7.11-7.33 (5H, m) 

Xig3 

4- [(4-xf-;i.7xr:;v) -1— 5 - b U 7;i/:tPpt5^;V 

- IH- f ^ V' — 

4- [(4-x^;i/7x:i;i/) -1— ^>i^;^-5- h ';7;^;tP^f- 
;l/-3-0-t-7"5^;l/i^p<f■>>Vi^U;^-lH-t:^'^~-'^ 0.40g(0.83niinol)t7^ 
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h5hHD75>2ml, :^^J-)\yOMlzmtf^btzW:s IM-HCl 7j<'^Mt Iml jJD 
>tTs ^UtmrnWinhtco 7K5inl^An;l-CMx5^;v5iiil-e3|llJfttBbfeo 

t?J|«MbT@6^tl0.27g (0.74Mol)^^feo (89%) 
^H-NMR( 300MHz, CDCI3) 6 : 1.21 (3H, t, J=7.6 Hz), 2.61 (2H, q, J=7.6 H 
z), 3.77 (2H, s), 5.18 (2H, s), 7.07-7.31 (9H, n) ESI-MS(m/z) [361 (M+H 
r], [359 (M-H)-] 

4' - [(4- x.^jiy -1' -^>i^;i/-5' -hU7;i/;^P 

-lH-t!^^;--;V-3' -O- (2,3,4,6-5'h^T'b^;i/) -y0-D- 

4- [(4-x5=-;i/7x-;i/) -l-^>^:^;i/-5- h U7;i/;^-Dp<^ 

;i/-lH-t:^V— ;i/0.22g(0.62mmol) 2, 3, 4, 6 h ^7-fe5^;V- a 
-D-^y;i/=it:"7yi/;i/:^DT^ K 0.39g(0.94iiimol)s JS^b^>S^;i/hU-n- 
7'5^;V7'>^-'>A 0.055g(0.18inmolK ^MiJV^h 0.79g(5.7iDiBol)iC7jc M 

;g^t>'^DD5^;i/A lomL ^m^s m^-^ immnLtciom\j^yi^))y h V-n-f 

^A^Dx'h^^^^- (l^^x^;i/:-sdF-i^>=10:l) iJ:J;DiltMU Se^tl 

»H-NMR(300MHz, CDCI3) 6 : 1.19 (3H, t, J=7.6 Hz), 1.86 (3H, s), 2.015 
(3H, s), 2.019 (3H,s), 2.03 (3H, s), 2.58 (2H, q, J=7.6 Hz), 3.74 (2H, s 
), 3.81 (IH, ddd, J=9.5, 4.2, 2.3 Hz), 4.08 (IH, dd, J=12.5, 2.3 Hz), 4. 
27 (IH, dd, J=12.5, 4.2 Hz), 5.16-5.28 (3H, m), 5.24 (2H, s), 5.58-5.6 
3 (IH, m), 7.05 (4H, s), 7.16-7.35 (5H, m) ESI-MS(i/z) [691 (M+H)*] 
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4' _ [(4' - x^;i/7x^;v) -V -hU7;v 

^p^^;V _lH-t!7^.r-;i/-3' -0- (2,3.4,6-xb7T-fe^;P) -/?- 
D 1:^ y ^> h'©ffl)®» O.ZSg y -;V Bml ic^g^b. 4N NaOH tK 

n ^ ^ > )-e5liM UT Sfl^tl 0. 11 g (0. ZlimoDo 
iH-NMR(300MHz, CD30D) 6 : 1.19 (3H, t, J=7.6 Hz), 2.58 (2H, q, J=7.6 H 
z), 3.34-3.46 (4H, m), 3.68 (IH, dd, J=12.0, 4.7 Hz), 3.81 (IH, dd. J=l 
2.0, 2.1 Hz), 3.83 (2H, s), 5.32 (2H, s), 5.34-5.37 (IH, m), 7.07 (4H, 
s), 7.10-7.12 (2H, m), 7.25-7.33 (3H, m) 

;rn7t^;i/-iH-t.-^^>^-;v-3' -o- (6-*;v>J^p< 

4' _ [(4' - x^;i/7xn;v) -1' — ^>i^;i'-5' -h';7;v 
^p^^;^_lH-lf^^i-;b-3' -o-/5-D-^;viitr^y^>KO.iig(o.2i 
iBmol):fet:US^>1.5ill::^*^U ^^^-e^^Slbfeo ^PD^^^5^;V0.020inl(0 

<^DDm^^;i/ o.o20mi(o.26iiDiioi)^7ijqu $e)tc^?a'e6B#M#bfeo 

|^^x5^;i/ 5inl,lM HCl 7X^tt lOmls tIc 20ml <^^P:^Ts Mx^;V"eJfttHbfeo 

^^ts ^>u*>r;v;!3^A (i^m:^^;^) -e^MbTs mWMH (0. 

10iDniol)<^#feo (47%) 
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'H-NMR(300MHz, CDC13) 6 ; 1.18 (3H, t, J=7.6 Hz), 2.57 (2H, q, J=7.6 H 
z), 3.48- 3.60 (4H, m), 3.70 (3H, s), 3.74 (IH, d, J=15.8 Hz), 3.82 (IH, 
d, J=15.8 Hz), 4.34 (2H, s), 5.22 (IH, d, J=4.4 Hz), 5.23 (2H, s), 7.07 
(4fl, s), 7.12 (2H, d, J=6.4Hz), 7.21-7.32 (3H, m) ESI-MS(ii/z) [581 (M 
+H)'], [579 (M-H)-] 

4- [(4-j:f-;i/7x-;i/) p<^;i/] -1- v^i^y :=.)]/) 

- 5 - h 'j yMu>^ ^)v-m-\^^'J--))y- 3-0- /3-D- t:-^ y ^> 

XSl 

4- [(4-xf-;i/7x-;i/) -1- C(4-7< h^i^7 :r.=.J]/) 

-5 - h vyM^^^)^-3-o-t-r^)i'p^f-;w>0)v-m-)f^'j- 

»H-NMR( 300MHz, CDCI3) 6 : 0.22 (6H, s), 0.93 (9H, s), 1.19 (3H, t, J=7 
.6 Hz), 2.58 (2H, q, J=.6 Hz), 3.72 (2H, s), 3.78 (3H, s), 5.14 (2H, s), 
6.83 (2H, d, J=8.8 Hz), 7.07 (4H, pseudo ABq), 7.16 (2H, d, J=8.8 Hz) 

4- [(4-x^;i/7xn;i/) p<f-;i/] -1- [(4-^ 
-5- (h'J7;i/;rD^^;i') -lH-b-^y-;i/ o^m 

mum :^U3 tmmiZs 4- [(4-x^;i/7x-;v) -l- [(4- 

^ ).jf.i/7x:i;i/) -5 - (VVyMti^^jv) -3-o-t-y^;i/ 
s;' ^ u ;u-lH- 1:^ J: D mm^ntzo (82%) 
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iH-NM(300Mz. CDCI3) 6 : 1.21 (3H, t, J=7.5 Hz), 2.60 (2H, q, J=7.5 H 
z), 3.77 (5H, s), 5.10 (2H, s), 6.81-6.84 (2H, m), 7.07-7.19 (6H, m) 
ESI-MS(in/z) [391 (M+H)^], [389 (M-H)1 
xa3 

4' _ [(4' -x5^;i/7xi:.;V) -l' - [(4-p<>^i/7xn;V) p< 

-5' -hi;7;i/:tD^^;i/ -iH-t:7\;-;i/-3' -0- (2,3,4,6- 

^^J3xig4i:|ql=iifc:s 4- [(4-x^;V7x-;v) -1- [(4- 
^ b=3f-^>'7:c-;i/) -5- (h';7;v:tn^^;i/) -lH-i^7y-;i/<J: 

iH-NMR(300MHz, CDCI3) 6 : 1.19 (3H, t, J=7.6 Hz), 1.86 (3H, s), 2.07 ( 
3H, s), 2.11 (6H, s), 2.58 (2H, q, J = 7.6 Hz), 3.73 (2H, s), 3.75-3.84 
(IH, m), 4.24-4.30 (IH, m), 5.16 (2H, s), 5.19-5.28 (3H, m), 5.56-5. 
60 (IH, m), 6.75 (2H, d, J=8.8 Hz), 7.05 (4fl, s), 7.15 (2H, d, J=8.8 Hz) 
ESI-MS(m/z) [721 (M+H)1 

4_ [(4-xf-;i.7x:i;v) -1- [(4-7^ h=^^>7xri;i/) 

_ 5 _ |. g ^ ^;V-1H- 1:^ 3 - 0 - /? - D - t:^ y ^> 

mmm^:r,mtmmi^^ 4' - [(4' -v - 

[(4-p< b=^i^7x3i;i/) -5' -Y^)yMti^^j\^ -m-K^'J 

-;i.-3' -0- (2,3,4,6-7^ h^T-fe^;V) -/?-D-^>=itf7^^y 
@6^tJ^t#:feo (91% in 2 steps) 

iH-NMR(300MHz, CD30D) (5 : 1.19 (3H, t, J=7.6 Hz), 2.57 (2H, q, J=7.6 H 
z), 3.36-3.44 (4H, m), 3.66-3.82 (2H, i), 3.76 (3H, s), 3.82 (2H, s), 
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5.24 (2H, s), 5.33-5.36 (IH, m), 6.86 (2H, d, J=8.5 Hz), 7.07 (4H, s), 
7.12 (2H, d, J=8.5 Hz) ESI-MS(ia/z) [553 (M+H)*], [551 (M-H)"] 

4' - [(4' -xf-;V7xn;v) -1' - [(4' -^^ h=3pi^7 

_ 5 _ |. ); 7 n ^ - IH - f ^ - 3 - 0 - - D - ^^^W =1 7 
y 5/ K 0.18g(0.32ffliiiol)^2,4,6-:3 Ui^> 2ml (C^^JpU -50°C{;:^^raibfeo ^ 
OPj^^p^^;^ 0.035inl(0.45]iHiiol)^^in;tlBtP^^i^ltT^Mtt:#?abfeo 2 7 
l^^^s 20ml, 1MHC17X^^S 20ml ^Sn^Ts |^m:ii^;V"eJl&mUfeo 

0.12g (0.20mmol)^||feo (62%) 

*H-NMR( 300MHz, CDCI3) 6 : 1.21 (3H, t, J=7.6 Hz), 2.26 (IH, d, J=2.3 H 
z), 2.61 (2H, q, J=7.6 Hz), 2.69 (IH, s), 2.86 (IH, s), 3.45-3.61 (4H, 
m), 3.73 (IH, d, J=15.2 Hz), 3.80 (3H, s), 3.80 (3H, s), 3.88 (IH, d, J= 
15.2 Hz), 4.37 (IH, d, J=12.3 Hz), 4.49 (IH, dd, J=12.3, 3.0 Hz), 5.19 ( 
2H, s), 5.20 (IH, d, J=7.6 Hz), 6.86 (2H, d, J=8.5 Hz), 7.10 (4H, s), 7. 
16 (2H, d, J=8.5 Hz) 

4_ [(4-j:.^;i/7xr.;v) -l-7x-;i/-5-hU7;i/:tnp<^;i/ 

- IH- h'^ 3-o-y5-D - h*^ y K o-^^ 
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3-0 -t-^f- ^ ^;vi/ u IH- 1: ^ ^i-^i^ ©-^^ 
4_ [(4-x^;v7x-;v) -5-hU7;v^D^^;i/-3-o-t 

- >^f-;Vi^^^;V>> U ;i/-lH- 1;^^-;!/ 0.079g(0,21iniol)s 7 x::i;V^D 
0.049g(0.40i»mol). »^7KM^(II)0.057g(0.32mDiol). »:^^nP7i^> Sml 
t;:?§I^U ^V:3^^^->-^X4A^*0.15g. t:'Ji^> 0.032ml(0.40niniol)>& 

tco 0.074g(0.16iniiiol)o (80%) 

iH-NMR(300MHz, CDCI3) 6 : 0.27 (6H, s), 0.96 (9H, s), 1.21 (3H, t, J=7 
.6Hz), 2.61 (2H. q, J=7.6Hz), 3.84 (2H, s), 7.11 (2H, J=8.3flz), 7.18 (2H 
, J=8.3Hz), 7.35-7.45 (5H, 1) ES1-MS(id/z) [461 (M+H)^], [459 (M-H) ] 

4_ [(4-:r^;v7x^;i/) -1-7 x::i;1/- 5 - h U 7;i.;rpp<^;^ 

- IH- 1:^ ^J—)^ (D-^Wl 

;i.-5- (h U7;v;rpp<5^;v) -3-o-t-:/^;i.i^^^;v^'U;v-iH-i^^ 

>H-NMR(300MHz, CDCI3) 6 ' 1-22 (3H, t, J=7.6Hz), 2.62 (2H, q, J=7.6Hz) 
, 3.81 (2H, s), 7.10 (2H, d, J=8.1Hz), 7.17 (2H, d, J=8.1Hz), 7.35-7.50 
(5H, m), 10.40-10.80 (IH, br-s) ESI-MS(in/z) 
[347 (M+H)1, [345 (M-H)-] 

4> - [(4' - a.^;v7xii;v) -r -7x-;u-5' -hU7;i/:t 

p^^;^ -lH-ti-^^/-;V-3' -0- (2,3.4,6-xb^T-fe^;W) "^"D 
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iH-NMR(300MHz, CDCI3) 6 : 1.21 (3H, t, J=7.6Hz), 1.90 (3H, s), 2.02 (3 
H, s), 2.03 (3H, s), 2.04 (3H, s), 2.61 (2H, q, J=7.6Hz), 3.80-3.90 (2H 
, s and IH, m), 4.10-4.30 (2H, m), 5.15-5.36 (3H, m), 5.68 (IH, d, J=7 
.5Hz), 7.10 (2H, d, J=8.3Hz), 7.15 (2H, d, J=8.3Hz), 7.38 - 7.47 ( 5H, m) 
ESI-MS(m/z) [677 (M+Hn 

4_ j;(4_ 1 -l-7xn;v- 5 - h U 7;i';rop<^;V 

immz:m^tnn^hnm>^^ 4' - [(4' -x^;i/7x-;i/) 

-r -7i-;V-5' -bU7;V^D^^;i/ -lH-l:f^^;^-;V-3' -0-(2 

,3,4,6-7^ h ^T-i2^;i/) -/? -D-^*;i/n t:^ ^ KcD)laM»^fflv^-c^ i 

e^J^^^fifeo (84% in 2steps) 

^H-NMR(300MHz, DMS0-a[f) «5 : 1-19 (3H, t, J=7.6Hz), 2.60 (2H, q, J=7.6 
Hz), 3.15-3.35 (4H, m), 3.45-3.55 (IH, i), 3.69 (IH, dd, J=11.4, 5.7Hz 
), 3.85 (IH, d, J=15.6Hz), 3.92 (IH, d, J=15.6Hz), 4.55 (IH, t, J=5.7Hz) 
, 5.03 (IH, d, J=4.5Hz), 5.13 (IH, d, J=3.9Hz), 5.35 (IH, d, J=7.5Hz), 5 
.41 (IH, d, J=4.5Hz), 7.17 (2H, d, J=8.3Hz), 7.22 (2H, d, J=8.3Hz), 7.47 
-7.62 (5H, m) 

ESI-MS(m/z) [509 (M+H)^], [507 (M-H)"] 



»8 
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4' - [(4' -xf-;i/7xn;i/) -1' -7x-;v-5' -hU7;i/:t 

D^f-;i/-lH-t:^^/-;i/-3' -o- (6-?!3;i/7t^^ h^^i^) -/?-D-i^;b 

MMm^hnmi. 4- [(4- x^;v7x-;i/) -l-7x-;i/-5 

- h U7;i/;tDp<^;v-lH-t:'7^/-;i/-3-0-/5-D-^;i/nb-^y>>K:^ 

ffiV^Ts ge<3t/^f#feo (71%) 

^H-NMR( 300MHz, CDCI3) d : 1.22 (3H, t, J=7.6Hz), 2.18 (IH, br), 2.62 ( 
2H, q, J=7.6Hz), 2.72 (IH, br), 2.89 (IH, br), 3.45-3.63 (4H, m), 3.78 
(3H, s), 3.81 (IH, d, J=15.6Hz), 3.98 (IH, d, J=15.6Hz), 4.37 (IH, dd, 1 
2.0, 1.7Hz), 4.49 (IH, dd, 12.0, 3.6Hz), 5.32 (IH, d, J=7.2Hz), 7.14 (2H 
, d, J=8.3Hz), 7.19 (2H, d, J=8.3Hz), 7.39-7.47 (5H, m) ESI-MS(iii/z) [56 
7 (M+H)+], [565 (M-H)-] 

4- [ (3-7;i/:tD-4-p< h^^>7xx;i/) p(^;i/]-W V7'Dlf;W5-^^;i/ 

- IH- 1:^ \;-;i/-3-o- /? -D- If ^ y 5^ F®^J5J& 
xai 

x5^;i/ 2-[ (3-7;i/:to-4-^ V^i^) ^>VJlhZ-:t^V^^\y-V(D^m 

1.69g (13.0^lfflol)^ h U tfh 9.6g (eSnmoD^T-fe 

h-h »;;H00]iin3^*^u osi^^^j^ufeo *v^T^ > 'Jp<^;i/e/'U;i/i^P^ 

K8.2inl (65inniol)<^{9)o< DilJP;?.feo lO^S^^s 3-7;i/:tD-4-^ h^i/^> 
X7';i/7=-*li K2.0g (13.0iBDiol)^3|lilC^ttTiD;tfeo lO^^s ^iSl^iMbTM 

7X 250ml, |^^x^;i/ 250ml,ll?P:tig7j< 50inl ^;!JP;iT^ 7 ^ ^ffi V^T^ 
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EtOAc-Hex;l:4)^«bT. @«2.54g (9.5iinnol)^^lfco mm 
iH-NMR (300MHz,CDGl3) (5:6.82-6.96 (3H, m), 4.12-4.20 (2H, m), 3.86 (3H, 
s), 3.71 (IH, t, J=7.8), 3.08 (2H, d, J=8.1), 2.20 (3H, s), 1,23 (3H, t 
, J=7.2). 

am 

l,2-2;th-P-4-[ (3-7;V:ta-4-p<b^^>7xn;v) 5 -p<f-;i'-3 

2-[ (3-7;i/:^-D-4-p< Y^'y) -<>^;?;i/]-3-:t:3pv:/^l/-h 2.54g { 
9.5minol)^ h;vx> SOml «5(?U ^7jcb K^^^^V 0.72g (14.2ibiio1):&SD^T 

^^-e^^^-^irTia^i^l.Seg (7.9iimol)^^lfco I&*83% 
iH-NMR (300MHz, \m-d6) (5:7.00 (IH, t, J=8.4), 6.86-6.94 (2H, m), 3.75 
(3H, s), 3.46 (2H, s), 1.98 (3H, s). ESI-MS(m/z) : 237[(M+Hr3, 235[(M- 

H)-]. 

4' -[ (3' -7;V;tP-4' -pi b^i^7x:::;V) ^^;v3-5' -P<^;V "IH" 
^^^y^;V-3' -0- (2,3,4,6-^ 

2,3,4,6-7^ b^-0-^>^^^^-D-^^l^=^^^'^^^^' 2.3g (4.2 iiiiDolKl,2->:;t: 
Kn-4-[(3-7;i/prp-4-p< hdf-^y7x:^;V)pi^;H-5-7<^;V-3H-l^^^7- 
;i/-3-:^>1.0g (4.2nnnolKhU7xr.;i.*y^7^> l.lmg (4.2Mol)^|g^T 

HF (^^^JT^#) 40miic^pu 7X^^T. 40%b;v:n 

y^^^ l.ginl (4.2iDiol)§iD^T-Bfe^M-em3$bfeo M^^St^iSSm^ 
^> :«7 O"^ h 7 ^ - {^^^y-mm.:^^)\' -^=^i^> =2 : 3)J3 j; D 
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^H-NMR (300MHz, GDCI3) 5:7.10-7.32 (20H, m), 6.78-6.92 (2H, m), 6.67 (1 
H, t ,J=8.1), 5.51 (IH, d, J=7.5), 4.46-4.92 (lOH, m), 3.60-3.76 (6H, m) 
, 3.71 (3H, s), 

2.07 (3H, s). ESI-MS(id/z) : 759[(M+Hr], 757[(M-H)-]. • 
4» _ [ (3' -yMti-4' h:3p->:7x-;p) ^^;i/]-5' -IH 

-b*^^/-;i/-3' -0- (2,3,4.6-7^ b^^>$^;v) -;0-D-^>3t:^yiy 

b'2.2g (2.9iDDiol)§i^^^;i/*;i/Ar^ K44mUc^A>U j^^-fe^i^^A 9.6g ( 
29.51M01K 3'i7<b^V7'Pt:;V2.5g (14.8mmol)^iP;lTs 

o 

7X 200inl,Mn:^^7K 50ml, D Pp< ^ > 300ml ^mXXs^m^^ fC^m 

(^dt^it>-|^^xf-;i/:^^-b->=l:3)Jcj;!9MMm> MEMIiUTi 
(2.210101) ^#fco m¥74% 
'H-NMR (300MHz, CDCI3) 5:7.12-7.32 (20H, m), 6.80-6.92 (2H, m), 6.68 (1 
H, t, J=8.4), 5.47 (IH, d, J=7.2), 4.74-4.94 ( 5H, m), 4.44-4.64 (5H, m), 
4.24-4.32 (IH, m), 3.73 (3H, s), 3.60-3.72 (6H, m), 2.06 (3H, s), 1.38 
(3H, t, J=7.5). ESI-MS(m/z) : 801[(M+Hn. 
xa5 

4- [ (3-7;i/;rD-4-^ h=^^>7xn;i/) ^f-;i/]-W vrPt:;P-5-^f-;i/ 
-lH-t!7 V->'V-3-0-/3-D-^»:n h^®-^^ 
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4' _[ (3' ->^Y^i^yjL-JV) ^^;i/]-l'-r V7°D bVl/-5' 

-p<5^;i/-lH-l^-7^7-;i/-3'-0- (2,3,4,6-7^ h^'^^'i;;!/) -/S-D-^/;!/ 
uK^^i^ K 1.7g (2.2iiimol)^x^y-;L'70ml {;:'^:iPU 20%7X^'(b^^^i^e7A 

-^-5}^> i.og>fesn^feo 7J<l^^HMT^ 2^m#bfeo ^jm^y^)^^- 

i;^^DDp(iJ7» MEaiibTSfl^tl 828iiig (LQnnnol) -^ntco 

iR^ 88% 

*H-NMR (300MHz, DMSO-rf^ 6:6.92-7.04 (3H, m), 5.20 (IH, d, J=4.5), 5.11 
(IH, d, J=7.2), 5.02 (IH, d, J=3.6), 4.93 (IH, d, J=4.5), 4.41 (IH, t, 
J=5.7), 4.28-4.40 (IH, m), 3.77 (3H, s), 3.56-3.66 (IH, i), 3.42-3.52 (1 
H, m), 3.08-3.24 (ffl, m), 2.07 (3H, s), 1.24-1.30 (3H, m). ESI-MS(m/z) : 
[441(M+Hr]. 

I^^J 1 0 

4' -[ (3' -7;i/:tn-4' -p< Y^i/y ^^;v]-r-i' V7°Dtf;i/-5'-p< 
^;v-iH-t:^\;-;i/-3'-o- (6->b;i/4tp< Y^^y) -/3-D-^;i/=it:^y 

4-[ (,z-yMx2-\-:^ hdp>>7x-;i/)^^;v]-l->fvrDfc:;b-5-^^;i/ 
-lH-b°^y-;v-3-0-/?-D-^>=it°'7yi>' K 820ig (1.9mmol)^3 U 
>8ml}c:^*>U OJ^fc^^iPtfeo 10:J9-^> i>DPm^^;i/0.22ml ^iP;^ts 

7B§p^M#bfeo 2N Hci-ecf'ipu @^^j:^5";i/T^i6mbfeo M^-^wmm.± 

13J;DMMU ?^j±?ilil/T@fi^tl303jng (O.Glmmol) <^#feo iR^33% 
WMR (300MHz, CDCI3) 6:6.80-6.92 (3H, m), 5.02 (IH, d, J=8.1), 4.40 ( 
2H, s), 4.22-4.34 (IH, m), 3.85 (3H, s), 3.78 (3H, s), 3.44-3.66 (6H, 1) 
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,2.08 (3H, s),1.38 (6H, d, J=6.6) . ESI-MS(m/z) : [499(M+Hr]. 

IH- fc^ ^ V-;i/-3-0-/? t:-7 ^ F®^^ 

X5^;i/ 2-[ (2-7;V:tP-4-^ Y^i/) ^>i^;V]-3-;t^V75=- V- b®-^^ 

mMm9JMitnu^^\yXs 2-7;i/;rD-4-pth:3^$/^>XT;i/7^th' 3.og 

S6^tl3.4g(12.7inmol)^t#feo W 
^H-NMR (300MHz, CDCI3) 5: 7.07 (IH, t, J=8.7), 6.40-6.62 (2H, 1), 4.10- 
4.20 (2H, m), 3.79 (IH, t, J=7.8), 3.77 (3H, s), 3.04-3.18 (2H, m), 2.21 
(3H, s), 1.21 (3H, t, J=7.2). 

xm2 

1,2-i^t: KP-4-[ (2-7;V;tP-4-^ h:^^7x-;i/) 5 -p<^;i/-3 

^^J9x^2i:|^I^i(3bTs x^;v 2-[ (2-7;i':tD-4-p{ h^JpS/) ^>i^;v 
]-3-:t^V7>l/-h 3.4g ^fflV^t:^ Se^tl2.46g (lO.^mmoD^tffeo W83 

'H-NMR (300MHz, CDCI3) '7-02 (IH, t, J=8.7), 6.72 (IH, dd, J=2.4, 12. 
0), 6.66 (IH, d, J=2.7, 8.4), 3.71 (3H, s), 3.47 (2H, s), 1.99 (3H, s) E 
SI-MS(m/z) : 237[(M+H)^], 235[(M-H)-]. 

4'-[ {2'-yM^-4:'-?^V^iyy:r.-)h) ^ ^;i/]-5'-^9^;i/ -IH- t:5^7-;i/ 

-3'-0- (2,3,4,6-5^ -y5-D-^;i/n b'^y F®-^^ 

^»|J9X|M3 tmm^LX. UZ-Ph KD-4-[ (2-7;i/;tP-4-^ h^i/7 
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s g6^ti2.6g (3.46iiiiioi) ^mtco imm 

^H-NMR (300MHz, dm-d6) 6: 7.12-7.32 (20H, i), 6.99 (IH, t, J=9.0), 6. 
50 (IH, dd, J=2.4, 11.7), 6.42 (IH, dd, J=2.7, 8.4), 5.54 (lH,d, J=7.2), 
4.44-4.92 (8H, m), 3.60-3.76 (8H, m), 3.62 (3H, s), 2.09 (3H, s) ESI-MS 
(m/z) : 759[(M+H)*], 757[(M-H)-]. 

urn 

4' -[ (2'-7;i/:tD-4'-^ h:3pi^7x-;v) ^5^;v]-iw vrni^;i/-5'-p{^ 
;i/-iH-t:^^7-;i/-3' -o- (2,3,4,6-7^ h5-^>e^;i/) -/?-D-^;i/3t: 

mMm9JLU4 tnmi^hXs 4' -[ (2'-7;i/;tD-4'-^h^iy7x-;i/) p( 

^;i/]-5'-p<^;i' -lH-t:^\;-;v-3'-o- (2,3,4,6-7^ h^^>$;;i/) -y5 - 

D-^>=it:^yi/K212mg (0.28imol)^^V^-Cs@e^tll57iiig (0.19mfflol) ^# 
;feolR¥70J5 

^H-NMR (300MHz, CDCI3) d:7.14-7.30 (20H, m), 6.99 (IH, t, J=8.7), 6.49 
(IH, dd, J=2.4, 11.7), 6.41 (IH, dd, J=2.4, 8.7), 5.50 (IH, d, J=7.5), 4 
.74-4.96 ( 5H, m), 4.46-4.66 (5H, m), 4.22-4.32 (IH, m), 3.64 (3H, s), 3. 
60-3.74 (6H, iii),2.08 (3H, s), 1.37 (6H, t, J=6.6). ESI-MSdn/z) ; 801[(M+ 
H)^]. 

urn 5 

4- [ (2-7;i/:tP-4-^ hdi=-$/7x-;i/) W VT-p t:;i/-5'-;^5^;i/- 

IH- 1: ^ 3 -0- /5 -D- t ^ y ^> h* o^sfe 

mMm92:m^ tnmizi^x. 4' -[ (2'-7;i/;rD-4'-p<h:3r^>7x^;i/) ^ 

5";H-lW V7*Dt:;i/-5'-p<f-;i/ -iH-t:5v^-;i/-3'-o- (2,3,4,6-xh 

^^>i^;i/) -/?-D-^>=]b'^ys>'l<U50mg (0.19iiiinol)^ffiV^T> gfi>]tl80 
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mg (O.lSnnnol) ^mtzo imm 

iR-NMR (300MHz, DMS0-(/5) 6: 7.09 (IH, t, J=9.0), 6.73 (IH, dd, J=2.7, 1 
2.3), 6.66 (IH, dd, J=2.7,.8.7), 5.18 (IH, d, J=4.8), 5.11 (IH, d, J=7.5 
), 5.01 (IH, d, J=4.2), 4.91 (IH, d, J=4.2), 4.42 (IH, t, J=6.0), 4.30-4 
.38 (IH, m). 3.72 (3H, s) , 3.53 (2H, s),. 3.42-3.66 (2H, m), 3.06-3.24 ( 
4H, ib),2.07 (3H, s), 1.28 (3H, d, J=2.7), 1.26 (3H, d, J=2.7). ESI-MS(iii/ 
z) : 441 [(M+H)*], 439[(M-H)-]. 

mmmi2 

-^^;v-iH-t:^^/-;i/-3' -o- b^^» -/5-D-^;b:3t: 

4-[ (2-7;v;rn-4-p< h^^yy^^-)^) p<^;H-W vrDf;i/-5'-7i^;i/ 
-lH-t:^\/-;V-3-0-/?-D-i/;i/3l^5yi^H l.lg (2.42mInol)5&fflV^T^ 
@6^tl380iiig(0.76inmol)<^tf;feo 1R^31% 

m-m (300MHz, CDCl,) (5:7.08 (IH, t, J=8.4), 6.52-6.62 (2H, m), 5.02 ( 
IH, d, J=7.8), 4.64 (IH, brs), 4.40 (2H, d, J=2.4), 4.24-4.33 (IH, m), 3 
.77 (3H, s), 3.75 (3H, s), 3.59 (3H, s), 3.10-3.66 (6H, m), 1.38 (3H, s) 
, 1.35 (3H, s) 

mmmis 

4- [ (3-7;i/:tD-4-^^;v:7xn;i/) ^f-;b]-w vrn tr;i/-5-p«^;i/-lH 

_t>.^y _;i,_3_0-/?-D-:7;i/i3t:^yi^ F®^^ 
ami 

x^;i/ 2-[ (3-7;V:tP-4-^5";i/) ^>s^;i/]-3-:t^v7f-i/-h©-^^ 
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1.7lIlnlol)^fflV^T^ i6^t)4.5g (17.9mol)t^feo mSZ% 
MM (300MHz, CDCI3) 5:7.06 (IH, t, J=8.1), 6.78-6.88 ( 2H, m), 4.15 ( 
2H, q, J=6.9), 3.73 (IH, t, J=7.8), 3.10 (IH, d, J=7.8), 2.22 (3H, s), 2 
.19 (3H, s), 1.22 (3H,..t, J=6.9). 

l,2-i^hKD-4-[ (3-7;i/:tD-4-p<5^;v7x-;i/) 5 -^^;v-3H- 

l^^y-;^- 3 -^y<D^^ 

-3-:t=^V7'^^-h 2.84g (11.3lBlIlol)<^fflV^T^ ifi«Jt)2.3g (10.5]mol)<&#fe 
o 1R^93% 

^H-NMR (300MHz, DMS0-rf5) <5:7.11 (IH, d, J=8.4), 6.81-6.89 (2H, m), 3.49 
(2H, s), 2.13 (3H, s), 1.98 (3H, s). ESI-MS(in/z) : 221[(M+Hr] 

4» _[ (3'-7;i/;tP-4'-p<^;v7x-;b) ^f-;i/]-5'-^f-;i/ -iH-if^V- 

;,,_3' _o- (2,3,4,6-7" -/9-D-e^;i/nt:-7 7^>K®^^ 

2,3,4,6-0-7" h^T-fe5^;V- a-D-iJ7>3t°^ 7 i/;V7'D^-f F 2.1g (S.Onmo 

IK l,2-s;b Kn-4-[ (3-7;i/:tn-4->i5^;i/7xn;i/) ^^;H-5-^5';i/- 

3H-t:^y-;i/-3-^>l.lg (5.0mmolK J^M1.38g (Smmol)^^!^ THF 
^^J^^) 50ml {::^^iU M^feK 65jg*^-lifem#l/feo ^;iS;^S§7^;i/^J^— fe 

:J^it>=l:3)t::<fcDMMLy^o MjEMbTSa^tf l.lg (2.0jiimol) ^f#;feo 
^40% 

MMR (300MHz, CDCI3) 5:7.03 (IH, t, J=7.5), 6.82 (IH, dd, J=1.2, 7.8) 
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, 6.74 (IH, dd, J=1.5, 10.8), 5.59 (IH, d, J=8.1), 5.16-5.30 (3H, m), 4. 
31 (lH,dd, J=3.9, 12.3), 4.12 (IH, ,dd, J=2.1, 12.3), 3.82-3.88 (IH, m), 
3.63 (IH, d, J=15.9), 3.54 (IH, d, J=15.9), 2.20 (3H, d, J=1.5), 2.11 ( 
3H, s), 2.06 (3H, s), 2.03 (3H, s), 2.02 (3H, s), 1.91 (3H, s). ESI-MS(m 
/z) : 551[(M+H)*], 549[(M-H)-]. 

4' _[ (3'-7;i/:2|-p-4'-^^;i/7x:n;i.) ^^;v]-l'-^ V7'nt:;i/-5'-^^;i/ 
-lH-t!5^i-;i/-3' -0- (2,3,4,6-7^ h^T-fe^;i/) -/5-D-^;V=3 If ^ 

4' -[ (3'-7;i/:tP-4'-7<^;i/7xr:;i/) p<-9^;i/]-5'-p<5^;i/ -IH-tf^V^- 
;^_3._0- (2,3,4,6-xb7T-fe^;W -/?-D-^;i/=it:^^i^K 290mg (0.5 
3iinnol)^i^^^;i/>J^;^AT^ K6mHi?§*^U ^m^t/^hl.lg (5.2iinnol)s 3 
'!7'fb'f V7°PtVl/447nig (2.6inmol)^JP^Ts ^JUt-B^feit^bfeo 

0^x^;v : ^:3^-9->=l : 3)izX mEWiVXUm^ 165ing (0.28iniii 

ol) ^mtzo iR*53% 

»H-NMR (300MHz, CDCI3) (5:7.02 (IH, t, J=7.8), 6.82 (IH, d, J=7.8), 6.74 
(IH, d, J=10.8), 5.79 (IH, d, J=8.1), 5.12-5.34 (3H, 1), 4.18-4.32 (2H, 
m), 4.06-4.16 (IH, m), 3.78-3.88 (IH, m), 3.48-3.64 (2H, m), 2.19 (3H, 

s), 2.07 (3H, s), 2.06 (3H, s), 2.04 (3H, s), 2.02 (3H, s), 1.93 (3H, s) 

. ESI-MS(m/z) : 593[M*]. 

urns 

4_[ (3-7;v:tD-4-p<5';i/7xn;i/) w vrp t:;i/-5-^5";i/-lH 

- b'^ y — ;V-3-0- J3 -D- ^>=3 1^^ ^ ^> 
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4' _[ {^'-y)\,:^u-A'-A^)\/y:^-)\^) ;^^)]^]-V-^ V^Ui^JV-^'-^^ 
;i,_lH-i^^\;-;i/-3'-0- (2,3,4,6-7^ h^r'te^;^) -/3-D-^;v=ie^ 
yi/K56ing (0.09iBmol)Sp<i^y-;^0.2ml, 5^ t KD7^>0.4inlic^55PL' 
s IN LiOH 0.38ml ^ 0 ft-eJn;ifeo mmmnhX. tKs |f^x5^;i/:&iP;tTs 

;V:S;^DP.p<^>) l;:J;t)5!im MB^y^xm^ 34mg (O.OSnnnol) 

feo urn 

»H-NMR (300MHz, DMSO-rffi) 6: 7.11 (IH, t, J=8.4), 5.19 (IH, d, J=4.8), 5 
.09 (IH, d, J=7.5), 4.99 (IH, d, J=3.9), 4.91 (IH, d, J=4.2), 4.41 (IH, 
t, J=5.7), 4.28-4.38 (IH, m), 3.56 (2H, m), 3.54-3.64 (IH, m), 3.40-3.50 
(IH, m), 3.06-3.24 (4H, m), 2.13 (3H, s), 2.05 (3H, s), 1.26 (3H, d, J=3 
.0), 1.24 (3H, d, J=3,0). ESI-MS(bi/z) : 425[(M+Hr], 423[(M-H)-]. 

4'- [ (3'-7;i/^n-4'-p<^;i/7x-;i/) pt^;v]-iwvrp\f;i/-5'-p<f-;i/- 

lH-t:^^/-;V-3'-0-(6-*;i/:^^ h:3pi/)-/?-D-^;i/=it!5y5>'h*0^m 

mmmi2tmmKLr. 4- [ (3-7;i/^n-4-p<^;i/7x:i;i/) ^^;i/]-i 
->f V i^;i/-5-p< ^;i/-lH- ^ ^;^-;i/-3-o- /? -D- tr^ y K 33 

4mg (0.787]mol) @fl^i^283]ng (0.59iiimol) ^tffeo iR^75r„o 

^H-NMR (300MHz, DMSG-t/fi) <5 : 1.26(3H, d, J=6.3Hz), 1.28(3H, d, J=6.3Hz), 

2.07(3H, s), 2.15(3H, s), 3.09-3.41(4H, m), 3.56(2H, s), 4.10(1H, dd, J 
=6.0, 11.4Hz), 4.29(1H, dd, J=1.8, 11.7Hz), 4.34(1H, m), 5.10(1H, d, J=7 
.8Hz), 5.13(1H, d, J=5.1Hz), 5.24(1H, d, J=5.1Hz), 5.31(1H, d, J=5.1Hz), 

6.89-7.13(3H, m). ESI-MS(in/z) :483[M+Hr 481[(M-H)-]- 
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mmm i s 

4-[ (4-x^;i/7 x-;i/) p<^;v]-wvrDt:;i/-5-^^;i/-lH-fc:^y-;i/ 
-3-0-/3 -D-i:7>:3 h'CD^^ 

mmm^oLm i ^i^iitcuTs 4-x9^;i/^>xr;i/xb K 3.og m\,^Xs m 

t)3. 9g(15.7iiimol)$#feo 1^^705^ 

^H-NMR (300MHz, CDCI3) (5:4.15 (2H, q, J=7.2),3.76 (IH, t, J=7.5), 3.12 (2H, 
d, J=8.1), 2.60 (2H, q, J=7.8), 2.19 (3H, s), 1.21 (6H, t, J=7.2) 
Jim 2 

1 , 2- t K D - 4 - [ (4-xf-;i/ 7 X - ;v) ^ - 5 - p< ^;i/-3H- 1: y 'J-JV - 

l/-h 3.9g ^^V^T^ ie^tl3.1g (14.3iiiiiol)<^^feo 

'H-NMR (300MHz, DMSO-rf^) d\ 7.06 (4H, s),3.49 (2H, s), 2.52 (2H, q, J=7.8), 

1.99 (3H, s), 1.33 (3H, t, J=7.5) ESI-MS(in/z) : 217[(M+Hr], 215[(M-H)-]. 

4'-[ (4-x^;i/7xn;i/)^^;H-5'-^f-;V -IH- if 5y~;i/-3'-0- (2,3,4,6 

mm 9 x@ 3 nm:. bT^ 1,2-^:^ t K d - 4 - [ (4-xf-;P7 X ^ ^ 
;v3-5-p<5";V-3H-t:5^/-;i/-3-::t>1.0g (4.6]mol)^fflV^T^ @6^tl2.3g 
(3.1iiimol) -^mz-o 1K^62% 

^H-NMR (300MHz, CDCI3) d :7.10-7.34 (20H, m), 7.07 (2H, d, J=8.4), 6.97 (2H, 
d, J=8.4), 5.23 (IH, d, J=6.9), 4.44-5.00 (8H, m), 3.56-3.80 (8H, m), 2.50 
(2H, q, J=7.5), 2.08 (3H, s), 1.13 {3H, t, J=7.5); ESI-MS(i/z) : 739[(M+Hrj, 
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737[(M-H)-]. 

4* - [ (4-xf-;v7x-;v) v7"Pt:;v-5'--pt^;v -iH-f^ 

^;_;v_3' _o- (2,3,4,6-7^ -/?-D-^;i/:a If ^ ^ KO^ 

mm9Jim4tmm^\^x. 4' - [ (4-x^;i^7ai-;i/) p<f;^]-5'-7<5=- 

;V-lH-b-^V*-;v-3'-0- (2,3,4,6-7^ b^-<>i^;i/) -/?-D-^>:3 1!^ 
yfi^Y 1.9g (2.6]mol):fefflV>ts ge5tll.6g (2.0imo1) tflfeo IR2^79% 
iR-NMR (300MHz, CDCI3) 6 : 7.14-7.38 (20H, m), 7.07 (2H, d, J=8.1), 6.97 (2H, 
d, J=8.1), 5.47 (IH ,d ,J=7.5), 4.20-5.00 {9H, m), 3.60-3.76 (8H, m), 2.52 
(2H, q J=7.8), 2.07 (3H, s), 1.37 (6H, t, J=6.9), 1.14 (3H, t, J=8.1): 
781[(M+H)*]. 

4_[ (4-x^;i/7x::i;i/) w vro t:;w5'-^^;v-lH- tf^^-^v 

mmm9JM5tmmi^hx. 4' - [ (4-x^;v7xn;v) p<^;i/]-iwv 

7Dt:;i'-5'-^^;i' -iH-if^v^-;i/-3'-o- (2,3,4,6-7^ - 

^_D_^;i,3it:^y.>).' 1.6g (2.0iniiol)^fflV^t:s @fl«Jtl743iBg (LSmmol) ^ 

iR-NMR (300MHz, DMSO-^/5) <5: 7.09 (2H, d, J-7.8), 7.03 (2H, d, J=7.8), 5.18 
(lH,brd, J=4.5), 5.11 (IH, d, J=6.9), 4.84-5.02 (2H, m), 4.26-4.44 (3H, m), 
3.40 -3.64 (3H, m), 3.04-3.26 (4H, in), 2.51 (2H, q, J=7.5), 2.06 (3H, s), 
1.25 (6H,d, J=6.6), 1.14 (3H, t, J=5.7) : 421[(M+Hr], 419[(M-H)-]. 

mm 1 6 
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4'- [(4-x^;v7xr.;i/) -1' v^P t:;i/-5' -^^;v-lH-t: 

(1.67imiiol)^fflV>-Cs g6^Jtl570iiig(1.2iiimol)^#;^c:o W7n 
»H-NMR (300MHz, CDCI3) d : 7.08 (4H, s), 4.99 (IH, d, J=7.5), 4.24-4.48 (4H, 
m), 3.77 (3H, s), 3.44-3.68 (6H, m), 2.94-3.16 (2H, m), 2.58 (2H, q, J=7.8), 
2.09 (3H, s), 1.36 (6H, d, J=6.6), 1.20 (3H, t, J=7.8) ESI-MS(ii/z) : 
479[(M+flr], 477[(M-H)-]. 

0%mi (WOOl/16147 35) 

4-[ i4-^vyvt^^->y:^^J\^) ^^;u]-5-p<^;v-iH-t:"^\/-;i/-3-o- 

/3 -D- t:^ y ^> H®-^^ 

mmm 9 1,ztm<D:^^K «t ^ t-^^ bfeo HX* 253ing 
^H-NMR (300MHz, DMSO-rf^) 6 : 7.07 (IH, d, J=8.4), 6.75 (IH, d, J=8.4), 
5.12-5.20 (2H, m), 5.00 (IH, d, J=3.9), 4.92 (IH, d, J=3.9), 4.42-4.56 (2H, 
m), 3.58-3.68 (IH, m), 3.51 (2H, s), 3.42-3.54 (IH, m), 3.06-3.24 (4H, m), 
2.00 (3H, s), 1.22 (6H, d, J=6.3) ESI-MS(in/z) : 409[(M+Hr], 407[(M-H)-]. 

nUM 1-16 MJl^^^m 1 ©'fb'^t)©^B^TI3fc^-ro 



53 



wo 02/36602 



PCT/JPOl/09555 




54 



wo 02/36602 



PCT/JPOl/09555 




mm isoih-^^ *lifi»J 1 60^b^tf 
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^^i^^b-a-tlt lOOmM Mannitol-lOmM HEPES/Tris (pH7.4){c^^bTM^© 

=7 V b^nj; D»Jsy^^m^iiMb> mm(x^mmm-mm\jx 37 i^t 30 



1 









84% (1 0//M) 
30% (lOO/zM) 



^B^J 1 8 

5 m^Oim. Wistar b(02^^^-;v;^UA'-^j^^;a:J;D)iA)^Jl^- 
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2 











1 0 0 mg/ K g 


9 7 




1 0 Omg/kg 


59 




1 0 Omg/kg 


4. 1 




1 0 Omg/kg 


734 




1 0 Omg/kg 


9 1 8 


1 6 (Oj\j^ 


1 0 Omg/kg 


59 8 




3 Omg/kg 


294 




1 Omg/kg 


2 6 3 




3mg/kg 


28 


#^^J 1 0<b-^ 


1 0 Omg/kg 


14 
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WOOl/16147 lz:{d::S#:6^l::f3ife^tiTV^55:V^'fb-^tfeSo 
55;:jb\ WOOl/16147 ®m0iJ35(2|s:{i|^Bja#®##«^Jl)l-tb-^s *^0.9®^«^J 
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2 . -^j^ (lA) X{d:(lB) ^;::feV^T^ Yi^ h U 7;i/;rD^f-;i/^-e^l>i|^JI 

3. -)^5^ (lA) X{i(lB) fc^^V^T^ YA^ h i; 7;i,:tDp<5^;v^-e^ Ds n*^ 

59 



wo 02/36602 



PCT/JPOl/09555 



1 iiBmcDif^^;-;v^^tfei*^<^^^^^-^^^^ ^^'^ 

4. -^^ (lA) ^mm ^-^^'-^^ YPv^jyM^^^)^^-^^"^^ 

5. -j^^ (lA) XmiB) l::43V^T. Y^b U7;V:tDp<^;v*T-&t)^ nA^ 
1 D s Xi^y5 -D-^;V^ P ->'V^ ( 2 5, 2 0 (D7M M 





V- 0 0 



m — I 

OH 



(2) 



(3) 
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7. ilk) Jlltm) tc43V^Ts Xt^. /3-D-^)VZ2\^y^i^m (C© 

8. -^^ (lA) XtidB) ^C:feV^T^ Xji^^s /?-D-^;V^ 1:^7 ^ (C© 

9. (lA) y.\tm l^:feV^Ts Y3{)S^*^l~3©ffiaT;i/^r;V^X{ij^ 

Rl,R2,R42SfctJ«R5 ;?>i^±T7jc^J!i^ T'^fe D ^ R3 

i20h'^y-;i/M##^yfc(i^©g^&Ol-i^^ba ^i^o 

10. (lA) XtidB) lc43V^•C^ Y3&s^^;i/^-efe tJs n*siT-feDs X 

Ds R4 R5 ^ymB^-^^^m^^ 1 IBlOlf^^/ 
>-;H^ai#:^;fe:{i^©g^e^iCH^^b^ Si^o 

1 1. (lA) Xli(lB) {C:i3V>-C> Y;{)S^^;i/STfeD> nd^lT'^Ds X 
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12. -^^ (lA) mm i::*5V^t^ Y;??*^^;V»l!^Ds n^^-efeDs X 

13. -j^^ (lA) xJidB) ^c^3v^T^ Y*s^5^;vS-e$) n*s^l-e$)D^ X 
As/3-D-^;bn t:^ y >>;pX ( ^©^iii^^igc 2 ^ 2 o orM y >r m 

imrj^^^^^^^x^^- R4 R5 ^ymM'^-x^^m^m i i3«©t:^ 

14. -j^i^ (lA) X{i(lB) i343V^Ts Yd5p<^;i/S'e^!9s ni^lT-$)Ds X 

*s/?-D-^;i/=i ^ y ( 2 2 o ©r;^* y isa 

1 5. -IS^ (lA) X}i:(lB) ^c43V^T^ Yt^^^mx^\)s nt^lXi^^. X 

3?js/? -D-^/;v3 If ^ y ( ci©S«d:^*ic 2 2 0 y fsa 
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ifimm'^'. ^V7-Pt!;v^ r^;v=3E^;v»XH:7x-;v^T-fet)s R1,R2,R4,R 

4- ((4-7i^;V^^7xr:;v) -5- ( h u 7;v:tPp<f-;v) -IH 

-t!^y-;i/-3-0-i5-D-^5'>:3t:^^^> h' ; 
4-((4-aif.;V7x-;v)^^;v) -5-( h U 7;i/:tP^^;v) -lH-l^^y-;i/-3- 

4- [(4- x5^;i/7xr:;i.) - 1— ^>^;^;v-5- h U7;v:tP^ 

4' - [(4' - :t^;i/7x-;v) p<f-;i/] -1' --^>^^;V-5' -hU7 
;i.;^-D^^;v-lH-b'^^i-;i/-3' -0- ( 6 h^^/) -/?-D- 

4- [(4-x^;v7x^;v) -l- [(4-^ h^^>7xri;i/) 

- 5 - h U 7 P p< V - IH- 1: ^ ^>^->'l^ - 3 - 0 - - D - ^> =» t.' ^ 7 
F ; 
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4' - [(4-xf-;v7x:i;i/) -V - [(4' -^h3^s/7x-;i/) 

^^;^] _5' _i.ij7;i,:tDp<^;V-lH-t:7^/-;^-3' -0- (6-*;i/ 

4» _ [(4' _ x^;V7xr:;i/) -1' -7x-;V-5' - h U 7;i/ 

4-[ (3-7;V:tn-4-p< h^i^7xii;v) W V^P tVi/-5-p<^;i/ 

4» _[ (3' -7;v;rn-4' b =^rS/7 xr:;!/) ^^;l/]-r->f V7°D b';W5' 

4-[ (2-7;v;tn-4-7< h:5ri^7xn;i/) p<f-;H-W V7•Db;v-5-p<^^- 
4>_ [(2-7;i/;tD-4-^ h=3pi/7xr:;i/) -1' —f vrn t:;i/-5' 

-p<^;i/-lH-f^v*-;i/-3' -0- (6-*;i/5i^^ h=^i>') -/?-D-^>=ib 

■7 7 b' ; 

4-[ (3-7;i/;rp-4-p<5^;i/7x-;i/) p<5";i/]-WV7'Dt:;i/-5-p<5^;i/-l 
H_t^^N;-;i.-3-o-y5-D-^;i/=j t:^7 b ; 2S^t;^ 
4'-[ (3'-7;i/:tP-4'-^5";i/7x::i;v) ^^;i/]-r-'i' V7-pt:;i/-5'-p<^;i/- 

IH- h-^ V^-;P-3'-0-(6-*;i/5K^ b =^5/)- y5 -D- tf 7 7 >> bo 

4_[ (4-x5^;i/7x:^;i/) ^5";v]-WV7°nbVl/-5-p<f-;wiH-b-^y- 
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